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CLEAR COOKING AND SALAD OILS HAVING 
HYPOCHOLE STEROLEMIC PROPERTIES 

Billy Arthur Erickson 

ftPSypftCT Of THE DySCIOSUre ^ ^ 

A cooking and salad oil composition having enhanced 
hypocholesterolemic properties is prepared by adding 0.5% to 
1096 (free sterol equivalent) by weight of the composition of 
5 plant sterol inonocarboxylic acid ester to clear , liquid 
glyceride base oil. 
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CLEAR COOKING AND SALAD OILS HAVING 
HYPOCHOLESTEROLEMI C PROPERTIES 



Billy Arthur Erickson 



ft p ? TPACT OP ™*< T>T RCLOSURE 

A cooking and salad oil composition having enhanced 
hypocholesterolemic properties is prepared by adding 0.5* to 
10* (free sterol equivalent) by weight of the composition of 
5 plant sterol monocarboxylic acid ester to clear, liquid 
glyceride base oil. 

ft^ffiiyttlMD OF t^e INVENTION 
This invention relates to clear cooking and salad oils 
having dissolved therein a sufficient amount of plant sterol 
10 esters to give significant hypocholesteroleihic* activity. 

These compositions remain clear at refrigerator temperatures, 
i.e. at 40-F. Moreover, sterol esters do not precipitate from 
the oil in the presence of water, for example, when a vinegar 
and oil emulsion is prepared. Thus, the esters are added to 
15 the oils in effective amounts without affecting the appearance 
of the oils. 

The addition of hypocholesterolemic additives, including 
plant sterols and plant sterol esters to oils is old (see 
Wruble et al U. S. 3,085,939; Jones U. S. 3,203,862; Beverage 
20 Canadian Patent 567,202; and Peterson et al ,7. of Nutrition , 50, 

ShiSting^ reduSg the buildup of cholesterol in the blood. 
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^ olla are to remain clear 

l .,. tt »^».»w* i *" , "*" > 

rt ^e-to, - « - — -- 1 ' "° 

l0 „ — ; ■— - - *:™r t „ 

and which do not precipitate o«t additive 
presence of water 

endc activity is deemed to be novel. 
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se s a clear liquid glyceric* base oil 

UK (free sterol . W i«»l«»t)*. »Y ™ a " 

10X (free 

! 5» to W «" iV * 1 " t> * 

. f , „ .aaea pU»t — «— ^r"» " ld 

20 composition, of aaaea y 

, ^«o»rboxvlic acid esters have 
added plant S terol monocarboxy 

• derived from ^y free (that is, unesten 
their sterol moieties derived fro 

the sterol moieties can be 
fied) plant sterol- For example, the 

Sere present ^^"^fffSr ^ e cecitea 
(free sterol equivalent) 
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derived fro„ free pl»t sterols* =«» as. tor exa»pL. 
.-sitosterol, f>-.itost.rol. .ti<n»a.t.rol. .r,o.t.rol, or 
canpesterol. The sterol Metres can also * derived fro. 
„i, t «es of «... free plant st.ro!. -I 

The „onocarbo*ylic acid -oietles or tbe plant sterol 

.onocarboxylic acid .stars contain from 1 to 24 carbon ato»s. 

preferably 2 to IB carbon at<-s. «».. - * ■»«— 

or unsaturated. 

The most preferred plant sterol monocarboxylic acid ester 

10 additives are P -sitosteryl acetate, p-sitosteryl oleate and 

stigmas teryl oleate. 

Plant st.ro! ^ocarboxylic acid ..ters can be derived 
fro. free plant st.r.1. by an* =on.eni.nt acylation .etbod. 
fM e*a«ple. P!»t eterol »noc«boxylic acid — >» 
l5 prepare by perchloric acid catalysed ..terification of the 
£r „ sterol. with »o.ocarb»yli= acid anhydride.. Free plant 
.terol. are readily co—ereially available. 

». pr.vion.ly indicated. the l.«l of add.d plant .terol 
M »„c,rbo*ylic acid eater should ranoe fro. O.S* to 1« (free 

2 0 .terol bivalent, by ~i,ht. - P»*— » * 

• bv weight of the total cooking and 

(free sterol equivalent) . by wexgn^ 

salad oil coition. *» lev.1 of added ..ter sbould be at 

least O.W to provide significant bypocbolesterole»ic activity. 

o€ added plant sterol esters that can he 
The maximum amount of adaea p-i^ ^ 

_ „ , ^ r , tero i« includes all non-animai 

7 A8 used herein, the te rm ^ sterols charac- 

sterols, that is, not only phyt °^erols^p sfcerols 
teristic of higher plants) but -J^J de8cr iption of plant 
from lover plants) . J 0 ^^^^^^ yaUJL. mter- 
SS Surer; (*ew Vo^l951) - pages ,21 and 348- 
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utilized is that amount which is soluble in the oil at refriger- 
ator temperatures, that is at 40«F, i.e. an amount which is in- 
sufficient to come out of solution in the oil at refrigerator 
temperatures. A 10% upper limit has been chosen herein as a 
practical upper limit ana because when used in amounts in excess 
of that limit roost plant sterol esters come out of solution in 
oil at refrigerator temperatures. For example, an oil compo- 
sition containing about 1596 or more soy sterol caprate. as is 
disclosed in ft- "* Nutrition 50, 191-201 (1953) , previously 
10 mentioned, is solid even at room temperature indicating insolu- 
bility of soy sterol caprate in oil in amounts greater than 10% 
(free sterol equivalent). Many of the plant sterol monocarboxylic 
acid ester additives of this invention are not soluble in oil 
compositions at refrigerator temperatures at levels higher than 
the above 10% upper limit. The solubility level depends on the 
carbon chain length of the monocarboxylic acid moiety and its 
degree of unsaturation. For example . acetates of plant sterol 
esters are only oil-soluble to the extent of 4% to 5% at 
refrigerator temperatures while the corresponding oleates are 
20 oil soluble at refrigerator temperatures at levels greater than 
10%. Most or all of the plant sterol monocarboxylic acid ester 
additives of this invention are soluble in oil at refrigerator 
temperatures at and below the maximum preferred limit of 3%. 

in order to insure the clarity of the compositions of 
> thi8 invention, the liquid glyceride base oil should prefer- 
• ably be substantially free of general purpose shortening 
emulsifiers such as mono- and diglyceride esters, lactylated 



-4- 



928140 



, ly «.ia. ..ter.. end .»y <"-« * hl<!h - * t :- a " 

cloud the base oil or otherwise interfere ° l " ity - 

A .id. variety of oUS M " 

o. used in the cooling and oil co»posUlo»s of this 

. invention. Pur. triglyceride, liquid .t refrigerator 

sue* ». triolein, are «- ^iu*. ^ 

.uitable oil. are the so-called natural salad oils such ... 
for .„.»!.. olive oil. sunflower _t oil. saf flower oil. and 
.car. seed oil. Other naturally-occurring liquid glyceric. 
„ oils such as. for .«u*le. cottonseed oil and corn oil are 
also useful, «... =11- - 'i-W— » — — 

a^rta,. or si^Ur treats to r.»o». *. W*™ 
ete.rins before helng u^d as a base oil. Certain other oils 
■«* as. for exa^le. soyhean oil. <- b. partially hydro- 
15 genated before us. t. i»pro« their re.i.tan=e to Native 
deterioration during prolonged storage periods, the higher 
■ „lti», solids for»ed during the hydration treafent 
„„ preferably re«oved by winterUation. 

suitable clear lH*" ™» ° US °" " 1SO 

ao obtained by directed, low te.per.ture interesterification or 
rearrange-ent of ani„al or vegetable fatty trials, followed 
„ the r^v.1 of the higher siting soiid. for M d during the 

„actio». - an W - — ~ ~ «* ^ . 

^ -i= e„^sMe for use as the lxquid 
2,442.532. Another group of oxls suitable for 

25 glyC eriae hase oil is «-* group of oils in which one or *ore 
short-chain fatty acids, such as acetic acid and propionic 
acid , replace in part, the long-chain fatty acids present in 
natural triglyceride oils. 
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0 t*.r ».e*,l clear l-U *r~l- °"> - * 
a„i.al. vegetal a„a marine sonrcas. 

tion are triolein. cottons.ea oil. soybean oil a»a 
this invention are w^ 1 

5 mixtures thereof. ■ , ... „ re _ 

„ coaxing >»a Ml- Oils herein can - — "V >~ 

^ „ aiesolvin, — « - ~° ^ 

X. v.»t.. ~=» « " ai ' a>yl elher - . fl the 

». cooling ana salaa oil coition. — rea-c. - 

x.„i » £ i - - — ~ " at diet :; 

Mig i„ » to 5 « «— ' to »a» - ^l.st.role.ic ^ 

X. - — — ,helt e£ T 

In the production of bread. 

/ A « illustrates the novel cook- 
ie following example further xllustrat 

ln , an, aalaa oil, - - —ion. their *P«-— »~ 

,«Lt y - * «~ — — ■ ^ Mfti9 ""° 

„ot pr.cipit.ta oat »aaiti~ i» «» 
20 temperatures a»a ao not preeip 

ot »ater. «1 — tage. in the ' — - « - — 



pxant sterol ^nocarho^ic aatara .are aiasolvaa in 

. .'.ake uo clear cooking ana aalaa oil =o»po- 
alatary triolein to .ake «■ c 

Mai oactive cholesterol was also aisaolvea - t* oil 
25 sitions. Kaaioactiv ai9so i v ing 
...po.itions. *. oU ^positions vera preparea * 
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the radioactive cholesterol, plant sterol monocarboxylic 
acid esters, and triolein in diethyl ether and then removing 
the diethyl ether by evaporation. The resulting oil compo- 
sitions contained by weight 1% cholesterol and the weight 
percentage sterol ester indicated in the table below. The 
resulting oil was then emulsified with other dietary ingredients 
according to the following proportions* 

IS3S e& S3k W " Htt % of Total Diet 

16.4 

Sucrose 

3 6 

Vitamins in sucrose 

Nonfat milk solids 18 • 2 

1.8 

Salt 

32.7 

Water 

Cooking and salad Oil 2?,? 



100.0 



Male rats (each weighing approximately 200 grams) 
that had been maintained onWina Laboratory Chow'We fasted 
overnight and a cannula was inserted into their thoracic duct. 
Before closing the incision 10 milliliters of 0.9 percent HaCl 
20 in water was placed in the abdominal cavity. After recovering 
f rom anaesthesia, the animals were given 5 grams of the above 
prop ortions * dietary ingredients except that the diet includes 
ne salad and cooking oil ingredient. The rats were provided 
0.9 weight percent NaCl in water for drinking. 

0» the following day about 5.5 milliliters of the 

"above listed dietary ingredients (including the oil) was 

fcd by stomach tube. Lymph was collected for 48 hours. Any 
* Traded of a feed composition for Uboratory a.imals made by the 
Ralston Purina Company. 
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animal whose lymph flow was less than 25 milliliters per 24 
hours was discarded. The volume of lymph produced in 48 hours 
was determined. Duplicate samples of the diet and of the lymph 
were analyzed. The total amount of radioactivity in the lymph 
5 was used to determine the amount of dietary cholesterol that was 
absorbed. The reduction of dietary cholesterol in the lymph 
reflects reduction of dietary cholesterol in the blood. 

The sterol ester contents of the dietary oil. the 
cholesterol absorption results, and the percentage reduction 
10 in cholesterol absorption compared to a control are given in 
the following Table. In the Table, each result is an average 
result from the utilization of 10 rats. 
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The above Table indicates that salad and cooking oils 
having triolein as a clear liquid glyceride base oil and con- 
taining the levels of plant sterol ester indicated reduce 
cholesterol absorption from about 20* to about 50* compared to 
5 When control oil is used containing no plant sterol ester addi- 
tive. 

CooXing and salad oil compositions having triolein as a 
clear liquid glyceride base oil and containing the amounts of 
the particular plant sterol monocarboxylic acid esters indicated 
10 in the above Table are clear at room temperature, remain clear 
even at refrigerator temperatures, and the sterol ester in them 
does not precipitate from the oil in the presence of water. 

Cholesterol absorption reduction results similar to those 
achieved above are achieved when refined and deodorized cotton- 
15 seed oil or soybean oil hydrogenated to an iodine value of 107 
is substituted for the triolein base oil above. These compo- 
sitions are clear at room temperature, remain clear even at 
refrigerator temperatures, and the sterol ester in them does not 
precipitate from the oil in the presence of water. 



20 
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The embodiments of the invention in which an exclusive property 

or privilege is claimed are defined as follows: 

1. A cooking and salad oil composition having hypocholesterolemic 

activity, said composition comprising a clear liquid glyceride base oil containing 

an active hypocholesterolemic agent from 0. 5% to 10% (free sterol equivalent). 

by weight of the total composition of added plant sterol monocarboxylic acid 
ester, the monocarboxylic acid moiety of said ester being selected from the 
group consisting of saturated monocarboxylic acid moieties containing from 1 
to 12 carbon atoms and unsaturated monocarboxylic acid moieties containing up 
to 24 carbon atoms; said added ester being insufficient in amount to come out of 
solution in the base oil at refrigerator temperatures. 

2. The cooldng and salad oil composition of claim 1 wherein the 
base oil contains from 1. 5% to 3% (free sterol equivalent) by weight of the 
total composition of added plant sterol monocarboxylic acid ester. 

3. The cooking and salad oil composition of claim 2 wherein the plant J 
..stirol monocarboxylic acid ester has a plant sterol mdety dsrived from <{- sitosterol, 
j -sitosterol, stigmasterol. ergosterol, campesterol or mixtures thereof. 

4. The cooking and salad oil composition of claim 3 wherein the base 

oil is selected from the group consisting of triolein, soybean oil. cottonseed oil 

and mixtures thereof. 

5. The cooking and salad oil composition of claim 4 wherein the 

added plant sterol monocarboxylic acid ester is ^ -sitosteryl acetate. 

6. The cooking and salad oil composition of claim 4 wherein the 

added plant sterol monocarboxylic acid ester is fi -sitosteryl oleate. 

7. The cooking and salad oil composition of claim 4 wherein the 
added plant sterol monocarboxylic acid ester is stigmasteryl oleate. 
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